The passing of the Clean Air Act in 1956 was a major step in the war against air pollution. It was a simple solution. There was a readily identifiable target -smoke, and the law is a powerful weapon. But it is less easy to reduce levels of the many chemicals that pollute the indoor environments where most people spend most of their lives. The Medical Research Council's (MRC) Institute for Environment and Health (IEH) has been studying one of the most important problems, that of indoor air quality in the home. The health of the old, the young and other vulnerable groups who spend most of their time at home is liable to suffer most from poor indoor air quality, but pollution can effect everyone's health. Unfortunately, we do not always know what pollutant causes an effect, or even why or how we are affected. The question of the causes and triggers for asthma often underlines these concerns. So, there is the need for research, for monitoring, for the dissemination of information and many other actions necessary to improve further our knowledge and awareness of the risks.
levels of the many chemicals that pollute the indoor environments where most people spend most of their lives. The Medical Research Council's (MRC) Institute for Environment and Health (IEH) has been studying one of the most important problems, that of indoor air quality in the home. The health of the old, the young and other vulnerable groups who spend most of their time at home is liable to suffer most from poor indoor air quality, but pollution can effect everyone's health. Unfortunately, we do not always know what pollutant causes an effect, or even why or how we are affected. The question of the causes and triggers for asthma often underlines these concerns. So, there is the need for research, for monitoring, for the dissemination of information and many other actions necessary to improve further our knowledge and awareness of the risks. IEH was set up primarily because the UK Department of the Environment (now the Department of the Environment, Transport and the Regions, DETR) and the De- partment of Health (DH) wished to see the establishment of an organisation to act as a co-ordinating centre for work on environment and health issues in the UK, as recommended in the 1992 White Paper 'The Health of the Nation'. The result was that towards the end of 1993, the MRC confirmed its support and announced that it was to establish the IEH at the University of Leicester. For many years, public and scientific interest and concern about air pollution had focused almost exclusively on outdoor air pollution, but attention now increasingly turns to the importance of air quality indoors, particularly in the home where people are known to spend the majority of their time [ 1 ] . Since 1994, working under contract to DETR, the IEH has carried out a number of comprehensive scientific reviews on the consequences for health and well-being of many of the indoor pollutants at the levels found in UK homes. As part of this process, national and international scientific experts and representatives of relevant government departments have been invited to workshops to discuss the issues surrounding various pollutants. The IEH used these meetings to ensure that the views expressed in the reports they published were upto-date, accurate, comprehensive and balanced. They also provided the means for the Institute to obtain independent expert opinion, and to identify major gaps in knowledge so as to make recommendations for further research.
Pollutants which have been reviewed in this way include: airborne particles, allergens, bacteria, carbon monoxide (CO), environmental tobacco smoke (ETS), formaldehyde, fungi, house dust mites, medium density fibreboard, nitrogen dioxide, polycyclic aromatic hydrocarbons (PAHs), pesticides and volatile organic compounds (VOCs). Since the aim of this work is to better the human condition, a particular focus of attention in these reviews has been the significance of exposure for the potentially susceptible groups noted earlier.
There is little point in acquiring knowledge if you do not share it, and the findings from a number of the reviews have been published and are publicly available as IEH reports and assessments. The first such publication was wide ranging and covered several pollutants which affect indoor air quality. It provided a comprehensive overview of the health effects associated with exposure to formaldehyde, nitrogen dioxide, VOCs, house dust mites, bacteria and fungi [2]. The second of this series looked at just one pollutant: CO. CO is different from the other domestic pollutants because it is known to kill and ignorance about it is widespread. In the event this book [3] was judged sufficiently important and influential to be used by national health bodies to inform GPs and other health professionals about the importance of recognising the symptoms of domestic CO poisoning. Work on other pollutants continues, and special reports on airborne particulate exposure in the home [4] and ETS and childhood health [5] are currently being prepared for publication. Books are not the only way in which the IEH disseminates its work; a lot of material has been published in leaflets, journal articles and conference proceedings [6-25].
The story does not end there of course. Identifying and monitoring pollutants and assessing their effect on health is important but does not in itself solve any problems. One key question concerns the priorities for action. On the basis of the work by the IEH it seems that, in the UK domestic environment, particular importance should be placed on reducing CO, ETS and allergens. It appears that current levels of exposure to nitrogen dioxide, VOCs and formaldehyde probably constitute a relatively low risk, although inevitably some individuals may be peculiarly susceptible (especially to formaldehyde) and there is some uncertainty regarding interactions of VOCs with other pollutants such as ozone. Also, a number of other areas have been identified which it seems important to study. These include measuring domestic exposure to pesticides, PAHs, moulds and endotoxins and assessing their potential health effects. There are other environments besides the home in which the importance of exposure to airborne pollutants is little known or understood: in schools, hospitals and other public places. We still do not know enough about the role played by air pollutants in common childhood illnesses, or about the impact on health of interactions between various air pollutants. In addition, there remains uncertainty regarding the importance of indoor air pollutant exposure to syndromes such as multiple chemical sensitivity and sick building syndrome. IEH reviews have been used extensively by government departments and their expert committees, including the DH Committee on the Medical Effects of Air Pollutants and the DETR Expert Panel on Air Quality Standards. They have also been useful in informing researchers involved in the joint MRC/DETR/DH research programmes on air pollution, most notably phase 2 which focused on damp and indoor air pollution [26] .
Air pollution is very high on the political agenda. Europe provides directives and Governments set guidelines and prepare strategies. The UK government has undertaken various initiatives on indoor air quality [ 1] ] and extensive work has been conducted to date by the IEH. This background provided the setting for a meeting held in October 1999, entitled 'Indoor Air Quality -A New Start'. The IEH organised the meeting with the support of DH and it was attended by policy makers and scientists from relevant government departments, and leading scientists in the fields of air pollution, human health, and building design and standards, who came from research establishments and academia. The meeting considered the wide range of pollutants found in the indoor environment and looked at the potential health effects identified in the IEH's reviews and elsewhere to identify the key gaps in knowledge. In addition, the discussions of the participants specifically addressed product emission standards and the possible establishment of nonstatutory guideline levels for indoor air pollutants. Relevant to this was the possible role of the National Air Quality Strategy in regulating domestic indoor air quality, also, the requirement for the provision of further information and advice to the public so that they can take appropriate preventative and remedial action. As in any discussion on pollution, the importance of protecting vulnerable groups, the impact on health of interactions between various indoor air pollutants and the potential health implications of exposure to carcinogens in indoor air were important topics. Similarly, the significance of airborne pollutant exposure in schools, hospitals and other public places were discussed. On a very practical note there were discussions on the continuing dilemma of ventilation versus energy conservation, the possible role of air cleaning devices, and the scope of Building Regulations for achieving good indoor air quality. None of these discussions would have much meaning without good analytical results and it was therefore considered important to review the efficacy and standardisation of current monitoring strategies.
The meeting concluded that indoor air quality guidelines could contribute to policy development, but there are a number of foreseeable problems associated with them that require further analysis and investigation. This outcome was subtly different from that expected from a more conventional scientific meeting, which might have concluded solely that more research needs to be done. One particular dilemma which was highlighted was that although some of the indoor guideline values might be the same as those identified for outdoor air in the UK National Air Quality Strategy, it could not be assumed that this relationship would be appropriate for all pollutants. There was also the question of comparisons with workplace standards. Methodology is of course important, and it was noted that further research would be needed to develop accurate and standardised measurement methods. In particular, the development of microbiological pollutant standards might prove troublesome due to difficulties in the accurate measurement of such organisms and the related question of establishing a 'safe' level of exposure. This latter point is important since human beings are a very heterogeneous group and no guideline can ensure the protection of every sensitive individual in society. Some very susceptible people might still be affected in some way at the chosen levels. This reality does need careful and appropriate consideration. There would have to be very clear guidance about the intention, appropriate application and use of any guidelines. In addition, guidelines could only be effective if householders were provided with information about how to achieve the guideline levels in their homes. It would probably be prudent to impose new emission standards on household equipment, materials and consumer products. Since, ideally, any indoor air quality strategy should encompass public places as well as the home, examination of how indoor air guideline values could be adopted in these environments would also be required. To date, the establishment of air quality guidelines has tended not to include explicit cost/benefit analysis. Such an economic analysis would aid in identifying objectives and present the most cost-effective way of achieving them. It may possibly even inform of the feasibility of intervention. This is an area that needs to be examined in the future.
Overall, participants to the meeting agreed that there is a clear need for an indoor air strategy in the UK, probably also encompassing public places. This should cover research and policy developments and the possible formulation of indoor air quality guideline levels. To achieve this they decided that a concerted and co-ordinated research programme would be essential. So where are we now? Over the past decade the issue of indoor air quality in the home has received increasing recognition and importance. Through institutions such as IEH building on the foundations of previous research and government policy initiatives, enough is now known about indoor air quality to develop a strategy for reducing pollution in the home. However, a number of issues remain which need to be addressed before such a strategy can be fully and effectively implemented. The time is right for scientists and decision makers to work together to develop specific focused policies, research programmes and public information campaigns, and in this way ensure that it really is safe for people to breathe the air in their own homes. 
